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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

!fi*^r in''S'°" T ^^^^1^^ °' "^^^"""^^'^ ^ P""*^^ publication in this or a foreign country or in public 
States """'^ '° '^'^ °f ^PP'i^^ti°" f°'p-tent i^^the UniS 

2. Claims 1-4, 6, 10-13, and 15-18 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Blankenstein. 

Addressing the independent claims: 

Regarding claim 1 , Blankenstein discloses a method of separating matter using 
dielectrophoresis combined with magnetophoresis, comprising: injecting a sample into 
a chamber and initiating carrier medium flow at the inlet port (Page 18, lines 30-33), 
generating dielectrophoretic and magnetophoretic forces on the constituents (Page 8, 
lines 4-5; Page 9, lines 15-25; and Page 16, lines 1-15), balancing the dielectrophoretic 
and magnetic forces to position the constituents within the chamber (Page 5, line 29 - 
Page 6, line 3; Page 10, lines 31-38), and collecting the constituents at outlet ports 
according to their dielectric and magnetic characteristics. (Page 18, line 35 - Page 19, 
line 2) 

Regarding claim 10, in addition to the disclosure cited above, Blankenstein 
discloses continuous-mode separation by a method comprising continuous injection of 
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the sample (Page 11, lines 13-21) and collection of the constituents according to their 
position. (Figure 1) 

Regarding claim 13, in addition to the disclosure cited above, Blankenstein 
discloses a method comprising: providing a chamber with an Inlet and outlet, an array 
of electrodes, and one or more permanent magnets configured to generate a magnetic 
force in the chamber. (Figure 3; Page 10, lines 31-33) 

Regarding claim 15, in addition to the disclosure cited above, Blankenstein 
discloses a method comprising labeling a sample with labels having dielectric and 
magnetic properties, the labels combining with sample components (Page 18, lines 22- 
25; Page 9, lines 15-25); providing signals to the electrodes and magnetic elements to 
generate fields In the chamber (Page 9, lines 15-25; Page 10, lines 31-33); continually 
injecting the sample into an inlet port (Page 11, lines 13-21) and collecting the 
constituents with similar properties at the same outlet port according to their position. 
(Figure 1) 

Regarding claim 16, Blankenstein discloses an apparatus comprising a chamber 
having inlets and outlets (Figure 1 ); an array. of electrodes for generating a 
dielectrophoretic force on samples in the chamber (Figure 3; Page 10, lines 31-33); an 
array of magnetrodes configured to generate a magnetic force on samples in the 
chamber (Page 8, lines 7-25); with the electrodes and magnetrodes configured to 
generate forces that balance each other and displace constituents within the sample 
according to dielectric and magnetic properties. (Page 8, line 4 - Page 9, line 25; Page 
16, lines 1-16; Page 10, lines 31-33) 
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Addressing the dependent claims: 

Regarding claims 2 and 11, Blankenstein discloses the sample comprising 
analytes mixed with labels having magnetic and dielectric properties. (Page 1 8, lines 
22-25; Page 10, lines 15-25) 

Regarding claims 3 and 12, Blankenstein discloses the sample comprising plural 
labels (Page 18, lines 22-25; Page 10, lines 15-25; more than one bead will be present - 
claim does not limit to different first and second properties) 

Regarding claim 4, Blankenstein discloses constituents traveling at velocities 
dependent on their positions in the chamber. (Page 5, line 29 - Page 6, line 3; Page 22, 
lines 2-4; Page 6, line 33 - Page 7, line 5; varying position in laminar flow system will 
lead to varying velocities) 

Regarding claim 6, Blankenstein discloses collecting constituents with different 
properties emerging at different positions from plural outlet ports. (Page 8, lines 27-36) 

Regarding claim 17, Blankenstein discloses the magnetrodes comprising 
permanent magnets. (Page 8, line 7) 

Regarding claim 18, Blankenstein discloses the outlet port comprising multiple 
ports for collecting bands of fluid that travel through the chamber at defined positions. 
(Page 8, lines 27-36) 
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Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

5. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or(g) 
prior art under 35 U.S.C. 1 03(a). 
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6. Claims 5, 7-9, and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Blankenstein in view of Jiang et al. 

Addressing claim 5: 

Blankenstein discloses a method as disclosed above in addressing claim 1 . 

Blankenstein does not explicitly disclose a method comprising collecting different 
constituents emerging at different times from the outlet ports. 

Jiang et al disclose a field flow fractionation device of similar design (i.e. inlets, 
outlets, chamber with field-application means for causing separation; Figures la and 
lb) which uses magnetophoresis and/or dielectrophoresis to cause separation of 
components (Columns 1 and 2) that are collected as they emerge at different times from 
the outlet port, based on magnetic and/or dielectric properties. (Figures 6-9) 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the method of Blankenstein by performing an analysis in 
batch mode to utilize differential velocities in the separation, as taught by Jiang et al, 
because it would provide additional analytical data based on elution time. (e.g. mass, 
polarizability, magnetic susceptibility) 

Addressing claims 7-9: 

In addition to the disclosure cited above for claim 1 , Blankenstein discloses flow 
that causes the constituents to travel at velocities dependent upon their positions in the 
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chamber (Page 5, line 29 - Page 6, line 3; Page 22, lines 2-4; Page 6, line 33 - Page 7, 
line 5; varying position in laminar flow system will lead to varying velocities) 

Regarding claim 8, Blankenstein discloses the sample comprising analytes mixed 
with labels having magnetic and dielectric properties. (Page 18, lines 22-25; Page 10, 
lines 15-25) 

Regarding claim 9, Blankenstein discloses the sample comprising plural labels 
(Page 18, lines 22-25; Page 10, lines 15-25; more than one bead will be present - claim 
does not limit to different first and second properties) 

Blankenstein does not explicijtly disclose injection of a sample aliquot, or 
collecting constituents according to time-of-exit from an outlet port in a batch-mode run. 

Jiang et al disclose a field flow fractionation device of similar design (i.e. inlets, 
outlets, chamber with field-application means for causing separation; Figures 1 a and 
lb) which uses magnetophoresis and/or dielectrophoresis to cause separation 
(Columns 1 and 2) of components of a sample aliquot (Column 19, lines 20-24) that are 
collected as they emerge at different times from the outlet port, based on magnetic 
and/or dielectric properties. (Figures 6-9) 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the method of Blankenstein by performing an analysis in 
batch mode to utilize differential velocities in the separation, as taught by Jiang et al, 
because it would provide additional analytical data based on elution time. (e.g. mass, 
polarizability, magnetic susceptibility) 
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Addressing claim 14: 

In addition to the disclosure cited above for claim 1 , Blankenstein discloses a 
method comprising labeling a sample with labels having dielectric and magnetic 
properties, the labels combining with sample components (Page 18, lines 22-25; Page 
9, lines 15-25); providing signals to the electrodes and magnetic elements to generate 
fields in the chamber (Page 9, lines 15-25; Page 10, lines 31-33); and using the flow to 
cause the analytes and complexes to travel at velocities dependent upon their positions 
within the channel (Page 5, line 29 - Page 6, line 3; Page 22, lines 2-4; Page 6, line 33 - 
Page 7, line 5; varying position in laminar flow system will lead to varying velocities) 

Blankenstein does not explicitly disclose a method comprising collecting the 
analyte-label complexes having similar properties in a single elution peak. 

Jiang et al disclose a field flow fractionation device of similar design (i.e. inlets, 
outlets, chamber with field-application means for causing separation; Figures la and 
1 b) which uses magnetophoresis and/or dielectrophoresis to cause separation 
(Columns 1 and 2) of components of a sample aliquot that are collected as they emerge 
from the outlet port, based on their magnetic and/or dielectric properties, with similar 
components detected as single peaks. (Figures 6-9) 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the method of Blankenstein by performing an analysis in 
batch mode to utilize differential velocities in the separation and collect separated 
components as peaks of similar substances, as taught by Jiang et al, because it would 
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provide additional analytical data based on elution time, (e.g 
magnetic susceptibility) 

Double Patenting 

7. The nonstatutory double patenting rejection is based on a judicially created 
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 
unjustified or improper timewise extension of the "right to exclude" granted by a patent 
and to prevent possible harassment by multiple assignees. See In re Goodman, 1 1 
F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 
USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 
1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 1970); and. In re Thorington, 
418 F.2d 528, 163 USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1 .321 (c) may be 
used to overcome an actual or provisional rejection based on a nonstatutory double 
patenting ground provided the conflicting application or patent is shown to be commonly 
owned with this application. See 37 CFR 1 . 1 30(b). 

Effective January 1 , 1 994, a registered attorney or agent of record may sign a 
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with 
37 CFR 3.73(b). 
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8. Claims 1 -4, 6, 1 0-1 3, and 1 5-1 8 are rejected under the judicially created doctrine 
of obviousness-type double patenting as being unpatentable over claim 17 of U.S. 
Patent No. 6,790,330 in view of Blankenstein. 

Claim 17 of U.S. Patent No. 6,790,330 claims a method of cell isolation 
comprising introducing the cells into a chamber, generating dielectrophoretic and 
magnetic forces on the particles to be separated, balancing the dielectrophoretic force 
with a gravitational force, providing carrier fluid flow (needed for velocity profile) and 
collecting the constituents at the outlet. 

Claim 17 of U.S. Patent No. 6,790,330 does not explicitly require balancing the 
dielectrophoretic and magnetic forces. 

Blankenstein discloses a similar separator that involves balancing of 
dielectrophoretic and magnetic forces in the chamber. (See treatment of claim 1 , above) 
He also discloses separation of more general types of matter, as in Claim 17 of U.S. 
Patent No. 6,790,330 (Abstract). Blankenstein also discloses the limitations of the other 
listed claims. 

It would have been obvious to one having ordinary skill in the art to modify the 
method claimed by claim 17 of U.S. Patent No. 6,790,330 by balancing the 
dielectrophoretic and magnetic forces, as taught by Blankenstein, because it would 
allow a controllable separation. It would also have been obvious to use such a method 
to separate any particles (i.e. matter) susceptible to such forces. 

Furthermore, it would also have been obvious to modify the method claimed by 
Claim 17 of U.S. Patent No. 6,790,330 by incorporating the other limitations of the 
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instant claims, also taught by Blankenstein, because they are known variations within 
the field of dielectrophoretic and magnetophoretic separations of biological materials. 

9. Claims 5, 7-9, and 1 4 are rejected under the judicially created doctrine of 
obviousness-type double patenting as being unpatentable over claim 17 of U.S. Patent 
No. 6,790,330 in view of Blankenstein and Jiang et al. The disclosed material and 
motivations for combination are analogous to those given above in paragraphs 6 and 8. 

Conclusion 

10. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Hofmann discloses fractionation using simultaneous 
dielectrophoretic and magnetophoretic forces. Wilson discloses magnetic particles for 
biological applications with differing magnetic properties. 

1 1 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Dr. Jeffrey Barton, whose telephone number is (571 ) 
272-1307. The examiner can normally be reached Monday-Friday from 8:30 am - 5:00 
pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor. Nam Nguyen, can be reached at (571) 272-1342. The fax number for the 
organization where this application or proceeding is assigned is (703) 872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at (866) 21 7-91 97 (toll-free). 



JTB 

October 21 , 2004. 
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